In the present study on a mentally retarded infant who had a decreased level of uric acid in both the plasma and urine, the defective activity of PRPP synthetase was demonstrated, which was considered to be a cause for the development of hypouricemia, megaloblastic changes in the bone marrow, and an increased excre tion of orotic acid in urine of this patient.
CASE REPORT
S.Y. A boy, born on Dec. 31, 1972, after an uneventful pregnancy and delivery at full term, weighing 2,850 g. He was the first baby of his parents, who were both healthy and not consanguineous.
Although the neonatal jaundice was said to be remarkable, the baby seemed to be well during the first 2 months. At the beginning of the age of 3 months, fits of apnea and generalized clonic convulsions developed, which were abolished soon after an oral administration of anticonvulsants. At the age of 9 months he could not smile, nor show any interest to his surroundings, and he was admitted to the University Hospital with a complaint of mental retardation.
Physical examination on admission revealed that his height was 70.0 cm (normal 70.8 cm) and weight 11.0 kg (normal 8.5 kg); circumferences of the head and the chest were 45.0 cm (normal 45.0 cm) and 48.0 cm (normal 44.8 cm), respectively.
The patient had an apathetic countenance, being quite indifferent to his surroundings. He could hold his head steadily, but could not sit alone. Also, he could not recognize his mother.
There was no lymphadenopathy. The heart and lungs were clear to the ausculta tion. The abdomen was soft and slightly distended.
The liver was palpable 2 cm below the costal margin, while the spleen was not. Deep tendon reflexes were not exaggerated. Carbon dioxide production via the pentose phosphate cycle was investigated by Jacob and Jandl's method (1964).
Results
Uric acid levels in the plasma, urine and cerebrospinal fluid were assayed repeatedly, and found to be lower than those of controls (Tables 2 , 3 and 4). The PRT activities were found to be within the normal limits (Table 5) .
Results of the AICA loading test showed no abnormality ( Table 6 ). The PRPP content in red blood cells was found to be decreased (Table 7 ) and the PRPP synthetase activity in red blood cells was markedly decreased in our own case (Table 8) .
ATP content in red blood cells was found to be within the normal range (Table 9 ). Examination on the glycolysis of red blood cells revealed that total glucose consumption was normal, while pentose phosphate cycle activity was decreased to the level of about 65% of the controls (Table 10 ), and that activities of glucose-6-phosphate dehydrogenase (GOD) and 6-phosphogluconate dehydrogenase (6PGD) were within the normal range (Table 11) . Orotic acid in urine was found to be about 35 mg/day. 
DISCUSSION
Hypouricemia has been reported as a characteristic sign of xanthinuria and isolated renal tubular defect for uric acid transport. Xanthinuria was characteriz ed by hypouricemia and an increased urinary excretion of xanthine and hypoxan thine which were resulted from a defective activity of xanthine oxidase (Sperling et al. 1971 ).
The cases reported as having an isolated renal tubular defect for uric acid transport were characterized by hypouricemia which was due to an increased urinary excretion of uric acid (Praetorius and Kirk 1950; Greene et al. 1972; Khachadurian and Arslanian 1973) .
In our own patient with hypouricemia, there were neither abnormal excretion of xanthine and hypoxanthine nor an increased excretion of uric acid in urine.
As other causes of hypouricemia, administration of certain drugs (aspirin, allopurinol, X-ray contrast agents and glyceryl guaiacholate) and neoplastic dis eases were reported (Ramsdell and Kelley 1973) .
In our own patient there was no history of taking such drugs above quoted and no evidence of neoplastic diseases.
A decrease in uric acid levels in the plasma and urine in our own patient was explained by a defect in purine biosynthesis resulted from PRPP synthetase deficiency (Table 8) . A decreased content of PRPP in erythrocytes was considered as an evidence for the defective activity of the enzyme (Table 7 ). An increased urinary excretion of orotic acid was also explained on the basis of shortage of PRPP for the orotate phosphoribosyltransferase (OPRT) reaction.
Thus it might be said that the megaloliiastic changes, hypersegmentation of megakaryocytes (Higashi et al. 1971 ) and mental retardation with dilatation of lateral ventricles in our own patient were resulted from a defect in both purine and pyrimidine biosynthesis due to PRPP synthetase deficiency, while serum folate level was within the normal limits and no methylmalonic acid was detected in the urine of our patient.
The relatively decreased activity of PRPP synthetase in erythrocytes were reported in 3 kindreds by Valentine et al. (1972 Valentine et al. ( , 1973 , all of which were characte rized by nonspherocytic hemolytic anemia, an increased content of adenine nucleotides and glutathione in erythrocytes, and a relatively decreased activity of the enzyme. However, in their report Valentine et al. (1972 Valentine et al. ( , 1973 stated that it was not certain whether the defect in PRPP synthetase of erythrocytes might play a primary and causative role in hemolytic process or be an epiphenomenon of this disorder. In their cases, an increased content of ATP in erythrocytes was found, and in this respect it might be of note that suppression of PRPP synthetase was reported to be brought about by the high content of ATP in erythrocytes by Blakley and Vitols (1968) , Sperling et al. (1973) and Switzer and Sogin (1973) .
That a decreased activity of the PRPP synthetase was found in both the parents of our own patient suggested a hereditary nature of this disorder.
